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  Abstract 
Objective: To explore the value of standardized prenatal ultrasound monitor-
ing and examination in the diagnosis of fetal hemivertebral body deformities. 
Methods: A total of 20 pregnant women with suspected fetal hemivertebral 
body deformities from January 2021 to January 2023 were selected, and all 
study subjects underwent standardized prenatal ultrasound examination. Fur-
ther suspected vertebral abnormality fetal MRI examination was performed 
during pregnancy, and postpartum MR, CT or X-ray examinations were per-
formed on full-term newborns and induced fetuses. The prenatal MRI and ul-
trasound examinations were compared, and the postnatal imaging findings 
were also compared. Results: All 20 fetuses were diagnosed with hemiverte-
bral body deformities, with 7 cases being single and involving the thoracic 
vertebrae (3 cases), cervical vertebra (1 case), sacral vertebra (1 case), and 
lumbar vertebrae (2 cases). One case each had cleft lip, left ectopic kidney, 
and hydrocephalus. The remaining 4 cases had no other system abnormalities. 
Thirteen cases had multiple deformities, with 3 cases involving cervical verte-
brae, 4 cases involving sacral vertebrae, 1 case involving lumbar vertebrae, 5 
cases involving thoracic vertebrae, and 10 cases involving nervous system 
deformities, including 3 cases of anencephaly, 3 cases of meningocele, 1 case 
of hydrocephalus, and 3 cases of spinal bifida. Seven cases had urinary system 
abnormalities, including 1 case of duplicated kidneys, 3 cases of renal hypop-
lasia, 1 case of renal agenesis, and 2 cases of ectopic kidneys. Three cases had 
other system abnormalities, and some fetuses had two or more system abnor-
malities. The accuracy of prenatal ultrasound diagnosis was 90.0%, and the 
accuracy of prenatal MRI diagnosis was 95.0%, with no significant difference 
between the two (P > 0.05). The ultrasound imaging characteristics of hemi-
vertebral body deformities in the 20 fetuses were shown as strong echoes on 
both sides of the spine, which could not be matched one by one, triangular or 
elliptical bony strong echoes slightly smaller than normal vertebrae embedded 
in the normal vertebrae, and could involve multiple or a single vertebra. This 
was commonly seen in the thoracic vertebrae and could be accompanied by rib 
defects. Conclusion: The accuracy of standardized prenatal ultrasound moni-
toring in the diagnosis of fetal hemivertebral body deformities is similar to 
that of MRI, providing valuable reference for genetic counseling and eugenics, 
and has important clinical significance. 
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Introduction 

Congenital fetal abnormalities mainly originate from abnormal chromosomes or changes in uterine structure, and 
the birth of infants with congenital anomalies imposes significant mental and economic burdens on society and 
families. Therefore, prenatal screening and diagnosis of congenital fetal abnormalities have important clinical sig-
nificance. Hemivertebra is the most common vertebral anomaly in spinal deformities, which can occur as a single 
or multiple defects. Vertebral anomalies are more common in the thoracic spine, but can also occur in the lumbar 
spine, and are also known as hemisegments [1]. This type of anomaly is not limited to the vertebral body and, based 
on the clinical symptoms of this disease, can cause the following spinal deformities depending on the location of 
the defect: spinal scoliosis, kyphosis, and scoliosis and rotation. Research has shown that prenatal ultrasound ex-
amination of hemivertebra can accurately diagnose this anomaly. We report on standardized ultrasound monitoring 
and examination of suspected hemivertebra fetuses in our hospital from January 2021 to January 2023. 

1. Data and Methods 

1.1 General information 

Twenty pregnant women suspected of having hemivertebra fetuses were selected as the study subjects in our 
hospital from January 2021 to January 2023. Their ages ranged from 23 to 30 years old, with an average age of 
(26.5 ± 1.3) years old. Their gestational weeks ranged from 19 to 29 weeks, with an average gestational age of 
(23.4 ± 1.7) weeks. All of the pregnant women underwent MRI and ultrasound examinations before delivery, and 
were followed up. 

1.2 Methods 

All study subjects underwent standardized prenatal ultrasound examinations using a three-dimensional probe 
with a frequency range of 4.0-8.2 MHz and a two-dimensional convex array probe with a frequency range of 
2.1-5.0 MHz. The examination was conducted strictly according to the quality control plan and operation regula-
tions. Routine examinations of the umbilical cord, placenta, amniotic fluid, and fetal size were performed, and the 
natural curvature of the fetal spine and vertebral morphology were monitored. For suspected abnormal spinal fetus-
es, multiple cross-sectional, coronal, and sagittal scans of the spine were performed to observe the morphology, 
number, location, segment, internal spinal cord, and echo status of the affected site. Three-dimensional technology 
was used to clearly display the vertebral anomalies, carefully examine the fetal condition of other systems, deter-
mine whether there were any other associated anomalies, and further perform MRI examinations for suspected ab-
normal vertebral fetuses before delivery. Magnetic resonance imaging (MRI), computed tomography (CT), or X-ray 
examinations were performed on neonates born at full term and fetuses after induced labor. The results of prenatal 
MRI and ultrasound examinations were compared, as were the results of postnatal imaging examinations. 

1.3 Instruments and reagents 

The Toshiba Xario and ALOKA DC-6 Doppler color ultrasound diagnostic instruments were used. 

1.4 Statistical analysis 

Statistical analysis was performed using SPSS 17.0 software. Count data were analyzed using the chi-square test, 
and a P value less than 0.05 was considered statistically significant. 

2. Results 

2.1 Diagnoses of fetal hemivertebrae 

All 20 fetuses were diagnosed with hemivertebrae. Seven fetuses had a single hemivertebra, including 3 cases of 
thoracic involvement, 1 case of cervical involvement, 1 case of sacral involvement, and 2 cases of lumbar involve-
ment. One case each of cleft lip, left ectopic kidney, and hydrocephalus were observed, while the other 4 cases had 
no other associated systemic malformations. Thirteen fetuses had multiple hemivertebrae, including 3 cases of cer-
vical involvement, 4 cases of sacral involvement, 1 case of lumbar involvement, and 5 cases of thoracic involve-
ment. Ten cases had associated neural system malformations, including 3 cases of anencephaly, 3 cases of menin-
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gocele, 1 case of hydrocephalus, and 3 cases of spina bifida. Seven cases had associated urogenital system malfor-
mations, including 1 case of duplicated kidney, 3 cases of renal dysplasia, 1 case of renal agenesis, and 2 cases of 
ectopic kidney. Three cases had associated malformations in other systems. Some fetuses had two or more asso-
ciated systemic malformations, while 2 cases had no other associated systemic malformations (see Table 1). 

Table 1. Diagnoses of fetal hemivertebrae in 20 cases (n) 

type Number of cases 
Merging other system abnormalities No other combined  

systemic abnormalities Neurological system Urinary system Other systems 

Single hairstyle 7 1 1 1 4 

Multiple hairstyles 13 10 7 3 2 

total 20 11 8 4 6 

2.2 Evaluation and comparison of prenatal ultrasound and MRI diagnosis 

The accuracy of prenatal ultrasound diagnosis was 90.0%, and the accuracy of prenatal MRI diagnosis was 
95.0%. There was no statistically significant difference between the two methods (P>0.05) (see Table 2). 

Table 2. Evaluation and comparison of prenatal ultrasound and MRI diagnosis 

Type 
Prenatal ultrasound diagnosis Prenatal MRI diagnosis 

Χ²/P-value Confirmed 
diagnosis (case) 

Misdiagnosis 
(examples) 

Diagnostic 
accuracy (%) 

Confirmed di-
agnosis (case) 

Misdiagnosis 
(examples) 

Diagnostic  
accuracy (%) 

Single 
hairstyle 7 0 100.0 7 0 100.0 - 

Multiple 
hairstyles 11 2 84.6 12 1 92.3 0.38/0.54 

total 18 2 90.0 19 1 95.0 0.36/0.55 

2.3 Ultrasonographic Features of Fetal Hemivertebrae 

The ultrasonographic features of hemivertebrae in 20 fetuses are characterized by non-corresponding hypere-
choic triangles or ellipses on both sides of the spine that are slightly smaller than normal vertebrae and are embed-
ded within normal vertebrae, affecting multiple or single vertebrae, commonly in the thoracic spine, and often asso-
ciated with rib defects. 

3. Discussion 

Fetal hemivertebrae is caused by defective somite development during the sixth week of embryonic development, 
resulting in the underdevelopment of the vertebral arch or/and body and leading to hemivertebrae [2]. Clinically, it 
can be classified as isolated residual hemivertebrae, isolated wedge-shaped hemivertebrae, multiple hemivertebrae, 
balanced hemivertebrae, and posterior hemivertebrae, depending on the characteristics of the malformation and the 
extent of spinal deformity. Corresponding surgical treatments should be adopted according to the specific features 
and severity of the spinal abnormality caused by hemivertebrae. However, surgical intervention is challenging and 
the outcomes are not ideal. Therefore, accurate diagnosis of hemivertebrae in early pregnancy is of great clinical 
significance. Although prenatal MRI has high accuracy, specificity, and sensitivity in diagnosing hemivertebrae, its 
clinical application is limited due to its high cost. Ultrasound examination is widely used clinically, is repeatable, 
and has low medical costs, making it easy to perform [3]. With the introduction of 3D ultrasound, the field of view 
has been expanded, allowing for comprehensive monitoring of hemivertebrae. 

This research investigates the clinical value of prenatal ultrasound diagnosis of fetal hemivertebra. In ultrasound 
examination of hemivertebra, hemivertebrae often cause abnormal spinal curvature [5]. Prenatal MRI examination 
can clearly show the spinal morphology. Posterior hemivertebrae can cause spinal kyphosis, while lateral hemiver-
tebrae can cause spinal scoliosis, commonly scoliosis. In this study, prenatal ultrasound showed angular deformities 
of the spine [4]. The best plane for ultrasound monitoring of the overall spinal morphology was the longitudinal 
plane of the spine, and fetal position and movement had no significant effect on the ultrasound examination results. 
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In the horizontal plane, the iliac crest can be used as the horizontal reference for vertebral body positioning. The 1st 
sacral vertebra and the 12th rib can be used as references for positioning the 12th thoracic vertebra. In cases of mild 
spinal twist or single hemivertebra that is not part of a continuous spinal deformity, both two-dimensional and 
three-dimensional ultrasound imaging are relatively clear. However, in cases of multiple continuous spinal deformi-
ties, ultrasound imaging is poor and may be related to significant angular deformities of the spine, which prevent 
the ultrasound beam from being perpendicular to the lesion site, as well as factors such as placenta, insufficient am-
niotic fluid, or thick abdominal fat of the pregnant woman, all of which have certain limitations and should be fur-
ther examined by MRI. At the same time, the ultrasound examination of hemivertebrae needs to be distinguished 
from open spinal dysplasia or butterfly vertebrae. In open spinal dysplasia, the ossification center of the posterior 
vertebral arch is "V" or "U" shaped and separated into two sides, often accompanied by spinal or spinal cord pro-
trusions and intracranial lesions. Hemivertebrae deformities show a lack of vertebral bone rings around the spinal 
cord on cross-sectional imaging. In butterfly vertebrae, the vertebral body looks like a butterfly, consisting of two 
relatively pointed parts, while the integrity of the vertebral ring is poor in the cross-sectional image of hemiverte-
brae deformities. This study analyzed the clinical value of prenatal ultrasound diagnosis of fetal hemivertebrae, and 
the results showed that all 20 fetuses had hemivertebrae deformities, 7 of which were single hemivertebrae, and 1 
each had cleft lip, left ectopic kidney, and hydrocephalus. The other 4 fetuses had no other systemic deformities. 
Thirteen fetuses had multiple hemivertebrae, with 10 having nervous system deformities, 7 having urinary system 
deformities, and 3 having other systemic deformities. Some fetuses had 2 or more systemic deformities, and 2 fe-
tuses had no other systemic deformities. The accuracy of prenatal ultrasound diagnosis was 90.0%, while that of 
prenatal MRI diagnosis was 95.0%, with no statistically significant difference (P>0.05). The imaging features of 
hemivertebrae in 20 fetuses were strong echoes on both sides of the spine that could not be corresponded to one 
another, and slightly smaller triangular or elliptical bony echoes embedded in normal vertebral bodies, which could 
affect multiple or a single vertebra and were common in thoracic vertebrae. At the same time, rib defects, hemiver-
tebrae, and vertebral deformities were common, and the spinal cord and nerve root canal were often affected. 

4. Conclusion 

Standardized prenatal ultrasound monitoring of fetal hemivertebra deformities has a diagnostic accuracy similar 
to MRI, providing valuable reference for genetic counseling and eugenics, and has important clinical significance. 
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